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U^^^tlT'-^tt-l^-AlT'fey. ■b--/'? 1 1 3 : 0 0lCPUSH#^"e 

8(Z)2#S(Z)n:> h U {Cfett-57^-^@Ha2l*^T% {1:0 0. 1 3:0 0}, 
P U S H h V^ ^ mj&it. 1:00^113:00 ©MT^® NfMtC PUS H#?^T5^ 

[0 0 3 3] 

•tiz\y^viy^^^mm^mr-t^. m^-it. iy^v:f3mm^~^jif3m8izm^ 
ti^j:ofj:m^X'. mt=.^i^-:fvi3i^^m^t>^mi 9® i#g®x> h u 1 9 0 

1 TfeSii-tSii, ^l/yj ^-f^^M^liSSCD 8 0 7 tCi^^ti-S, 
#ai t^^CfeS®E#(Z)^'yU^$:ffiV^tlli^aT'^, m^mm2 0 b\,tY e s t 

2 9 miE#¥ 1 1-3070425 
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[0 0 3 4] 

fJ^-rS (^{I^^S2 0 8) „ =bbf^^«r|g^«^ (¥!IS^S2 0 8-CYe s:&^ 

*^$:*!i^-rs m^^S2 16). }^7'-^mM^m\HizitmmLru-:fv:^^ 
:^^i^mt^m^ m^mmz i er^Ye stimm^tir^m^) Kit. ^^-rr 

ej-flPfifeb (^0(312 15) , l^yU*f^fife^S$r$lT-^S (2 1 9) e 
[0 0 3 5] 

M^*'^. ® 1 9® 2#gcz)3i> h y 1 9 0 2-efe-g>i:t-'5i:, 7=-^iR^#ISi 

Sic^^tvS, T'-^lKm#©2p^(^l/>^U;!JS:fflv^4^^^, mmv:^') iJ^^W 
^Sr^aT'^So ©ta-IS^giCM^T^U;*?^ 

o 

[0 0 3 6] 

3 0 ailE#¥ 1 1-3070425 
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^ u ;tj f^^M* tat a >^ u ;!? ^St" - >^;i/ ® 31 > h u s: ncM. b , nmm^. 

> Jeffrey D. Ullma n^, "PRINCIPLES O 

F DATABASE AND KN OWL E D G E - B A S E SYSTEM 
S" , VOLUME II, COMPUTER SCIENCE PRESS, 
ISBN 0-7167-8162 - X, |^14^" Optimization 
for Conjunctive Queries" l±, "Query Eq 
uivalence. Query Containment" tP^litl-SlJ^^ 

[0 0 3 7] 

2 0 8T'N oTb^^^^tlfeS-a-) iCli, -9— e» (^S2 1 1 

U;!jf^^^#*^#«EL^*^o3t#^ (f[|^^a2 1 2'eNo*>^#^Sti;t^-^) 
ictt, l/yu^f^fiK$:f?*)-riCb:;^y :^f^^^a$:SilT"r-2> (2 19) „ 3^^M 

zfVitj^i^^L 15), b>^U?fj#^Ma$:^T-t-5 (2 19) „ 

[0 0 3 8] 

T.'rvrr^ 1 1 CD^^^SICOVNTHI j3J:t?®3 V%Tm^-r-5c ^1*1^:;^ 
y ;!j#^ll**^T^-^iR^#ai 0 1 *^e>•9— A 1 1 4 iC^i^StlS (^S3 0 

3 1 {±lliE#¥ 11-3070425 
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2) ^©l^^U?!jf^fi^ll#$:-tJ— A:^)^^J-tA*l^«^ (^piJ^^S 3 0 3 Y 
e st)miH^nr=.m^) tea, U^U;^j#^^f4^ (m^i/X^^AT-li, JiBF^) 
T^-^flXm^^^^H^L^l/^^U^Sj^^^^^L (^33 1 0) , #^$tlfe^ 

;n 0 8 -t^'-A^iej^T^-^^Sglsi 1 8>()>@Hjt7^-^1fS5^->^;i'i 2 o. 

^HfrbT. 3^#ra^jiiTt-'& (3 1 1) „ 'r-i(um^m.ti-'^mm^nt^\y 

#lCggf -5'»^$:|g^i-^3i::&<3^MS5:JSi|T-r-5 (3 1 1) „ ^-^JRA 
#m7b^ 6«7il$tifcl^>^U:* f^^S^ 2: -9- - ^ A ti e> ti ^ v (^i^J^^Qi 

izit. •^-j'^itmi^^^^i^^'r-^iUM^mzmm-t^ (^S3 0 6) „ 5=^-^ 

if- A;5)^Ji^Lfc^f4^$:^J-tAn'5«-^ m^^a3 0 VT-Ye s 

->^;i/$:3SffbT, x#^!l.S$:Jiil7-rs (3 11). 5=^- i^-^N' 
*^il^b3t^#$:^WAtl^tl:&V^#^ (^d^^SS 0 7-eN o^^^^^tifc^ 

•So 

[0 0 3 9] 

^m^moM^i^m^m 1 i3J:x^mi o sr^vNTm^-r-So ^^-r t> h i o 3- 

o t.r'r-'$ti\^m^&.l (10 1) «l/>^U:*f^^^^ 1 OOl^r^^^yhC^-^ 

113 ^iffhx-^-Ai (114) iz^m^^. v-~Anti^mmmmi 1 9T' 

BIlO (B) lc^i-J:e>lc. tfffBT'-^iR*^^Jc^l:r# 

3 2 ffilE#^ 1 1-3070425 
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^•^^v^e)^^i:^ (1003) ^ML. mi^^V :^^m.m^f)'^iy:^'J 
(12 2) lC«^$tlfe«^T% mmM^^m(Dm^. ^-Am^i^^m^l 0 

0 3&sv^^i 10 4 izML. ^^>(ry htimm^^^^i-ffn-fm^m^izit. 
mm^n- ^uz/v:^ r^m^n- nx^x^r-^ umt^m-mo^ u-yv:^mm^—fj\^iB 

[0 0 4 0] 

T-^-y^Vy.'rh.XX" run queue" ^l^lStl-SH^f ■Hrig:&:;^n-feX®# 

^-9— /•^©^'^tcii, — ^^^^^ U ©^i^i/' 3 :;^"10tN ^ e 2/x-7^A(DA^^i:* 
[0 0 4 1 ] 

3 3 miE#¥ 11-3070425 
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t"- ^ IC K -5 1/ U f^J^M* rL - 4f :^)^ 5^ A ^x. ^ ti -5 J: o 3& >f > ^ 
ill^^lC, El S^i'^-f T> h 1 5 0 1, 1 5 0 2_hicn-:?t7;i/lc*§M^ti;t 

1 5 0 6lC^^-f T> h*^^Mor|g^l^>^U:3& 1 5 0 8}&^#^$tl-5o 
[0 0 4 2] 

#(6 0 1) t.. ^-^(D^^m-t^-^^^^^ (6 0 3) ^-^(Dmm. 

:&m^m-ty=-^mm^i^ (6 0 4) 7^-^(DKtcggi-S^#lctt, 

li«iff='-^-e^Si:*^:&-f iivx^) J;e>3&t¥S^f4^6 0 5, ^^m(D^:SC^-^iz 
M-t^ 1 0%(D'^y'^)i^U:fVijMM^-'$tft^mm^^S 0 6, ^:$cm<D 

[0 0 4 3] 

3 4 1 1-3070425 
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[0 0 4 4] 

/\^^<-t^z.tf}-v^^. mm<Dmmizmhxit. #iS¥o 9-02586 3# 

5: ffl v^ s :i i: ic J: , /hM^^i?" > >^ U > ^ Ti^wm<^^^«l^*^tf 

[0 0 4 5] 

, U-^r^J it3(Dmm<DM^^Mti^l 997^10H23H(D6:0 OT-feU, 3^^E 
0^24BCD22 : 0 0"e&Si:i--5o iJf 

Tp) ^^^-r:ii:lCJ; -t>--A(D7'-^:«)^Mif$tiS#lc:^^-/ ht7-^$::fr 
[0 0 4 6] 

[0 0 4 7] 

(4) iy:rv it3Mmw(Dy=--^mm^mz-D\r^x. mii5^t^m5^m^^xmm 

■t^o (114) (Dmm-t^'T'-^ 1 2 4 Tb^Jgif^nT^^-^ (^il5 o 

2) tC«, -9--A(DiB7llT'-^lf«Pl 1 8«@B^iT'-^<ifgi5=-->^;i/l 2 0$: 

#mL (^S5 0 3) , HiT$nfcT-*-^jb^@Hjt7'-^<ta7^->^;i/ic^^$4x 

3 5 ttllE#¥ 11-3070425 
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n^:it.t£<Mm^m^myt^ (soe) „ Mm-^tit^T^-^ti^mm^-ii^ 
-^^mmv (^315 0 5) . Mm^m^mr-t^o 

[0 0 4 8] 

14) lifHli^gl 2 1 iC^jt^T^-^ 1 2 4 S:|&MbTV^S„ ^^iSC^iCifL 

;i/®x>hU 9 0 5, ^J;t)«9 0 6 S:^feL/T^^efe«)> ^SitT^'- ^ h 
U 9 0 5lCL/^*^oT, T^'-^flX^^mi IC 13:0 0 ICif- P U S H 
^^T% X> h y 9 0 6 lCbfc;?)^oT, ^-^iR*#|g2{C 1 : 0 0 i: 1 3 : 0 
0 lC-9--/1^#(DPU S H^^TBH^-t-So 1 3 : 0 0<Z)5^-afIBj^(^l^tC«, 

^2(Z)fe«?)(7)7^-^iBill$:-'fi5LT^Te)3i:*>-e^Sfc«), i?--y^':ftitf J: tJ^* 

m^^tf'^l 1 : 0 0*>e>l 5 : 0 0 (DmK 1 mt.t)\ -H^Cl^^i:^ h U 

jI$:x> h y 9 0 5(^)v'-^^j^^#lC-^t>-&€>^hlCi: U> 'r-^m.^mm^ 

[0 0 4 9] 

(5) l/>^y ;^7$:fflv^^59'^-i±^iS^cov^T, ai i3i;t>*l2I4 S:ffiV^T^^•f 
-So ^^-rT> h 1 0 37b^P>7^-^IRm#ml 0 1 iC^-^it^b^^^ff^tlSh, ^ 
-^-B:lii'^-rT> hlfSglJl 0 5$::^LT. ^-^-&i?=Bf SP 1 0 9 IC^jHStlSo 

^-^i±fi?=&faJii*-ri/>^y;!j#fife^agpi 0 7 i:itMbTu>^y 

(^aiS4 0 3) „ tuiH^a^it^^fSPii, u>^y:;?j^S7^-:/;i/;6^^. 

^iR^#mi^T'^a«rig^a^ (w^^ii4 0 4T'Ye st)miR^nr^m^'> ic 

3 6 miiE#¥ 1 1-307 
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It. ^^-^f^M^mmr-m^-^mm^n^^ (^^40 7) , ^^^ryhizm 
^^mhx mm4 1 5) . m^^mm^mrt^ (4 1 6) . 

M^mizm^-^^mmh mm4 id, m^^iiM^j mm4 1 2) ^(dm^ 
^^-(ryhizmmL (4 15), m^iiimm^mr-t^. ^^-^s^zm^m^^ 

xN oiimn^M^m^) izit. '^-A^m^'&^mmh (^S4 13), 
^vfm^) mm4: 14) , i^^^ry hizmmv imm^ 1 5) , m^^^^m^ 
mr^^ (4 1 6) „ 

[0 0 5 0] 

^^^yy hfi^^-^^^tit^m^'^tiK v:fv:^^m\'^xmmx^^tf^'^mt. 

itm-t^^iUZ^^Xf^mir^^ -Dt-iJ. miy^Vi3mmv^-zr)V(D:iiyhV ( 

ST'^^o m^<Diy^v^^m\'^xmmmu^v^^'^^m^:/y^mimx 

-Iga^^^-^lCoVNTt;, m^ltJ effrey D. Ullma n^, " PR 
INCIPLES OF DATABASE AND KNOWLEDGE-B 
ASE SYSTEMS", VOLUME II, COMPUTER SCIE 
NCE PRESS, ISBN 0 - 7 1 6 7 - 8 1 6 2 - X, :l|l 4 O p 
timization for Conjunctive Queries" 
B§^c5^T V^<5, "Query Equivalence, Query Con 
tainment" ilP^ iStl'S^^&m V^<5 3 ^ tC<fc U , tulS^'^lt BuSH 1^^ 
U :^ ^m\>^xmmx^^fi' ifo $:^P!I^T'^-5 ^«?), 2|s:5g^lc J; -5 S 7^- 3? JRm 

3 7 aiaE#¥ 1 1-307042 5 
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[0 0 5 1] 

i±^tf§p 1 0 1 izmm-t^o mm^'&mmu i o i x-ii, i/>^u :^mm^-'^j]y 

#©1 P^® L/:/U:j!jT'^S-e^Sii:S:frj^L. ^1^^ U $:fflVNT^-^-feM 
, rft^;{,^3 0 0 0 RJL^T®a:iC<^a35c##$:^is?)<kj i:v^e>^-&-&>^)^^^-rT 

c «^IC, r^|&3^>W 5 0 0H®?i:S:$:b^^§#-^$:^«?)J:j ilv^e)^■^■^*^ 

[0 0 5 2] 

tl'5^:'K^LTV^^3^)'J, =fe;b-€-4X3()'^^^|g^#-^lCt;. t'- ^ lR*^m{a^•e-9-- 
[0 0 5 3] 
[^H^<D^^] 

:^mm(0'r-^^3Lr/\^:^m^:&mizm'D<. m^it. ^^y^ry ho^^^jv 

3 8 miiE#¥ 11-3070425 
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[01] 
[02] 
[03] 

[04] 
[05] 
[0 6] 

i-0o 

[07] 

[08] 

[09] 
[010] 

[011] 

3 9 ffilE#¥ 1 1-3070425 
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[012] 
[013] 
[SI 4] 

[015] 

[016] 

■t0o 

[017] 
[018] 
[019] 
[^f#(7)fi^] 

103, 104, 1101, 1201, 1301, 1401, 1402, 150 
1, 1 5 0 2, 1 6 0 1, 1 6 0 2, 1 8 0 6, 1 8 0 7 - ^ ^-^ T> h)^7^. 
112, 121, 1105, 1209, 1210, 1315, 1316, 131 
7, 1408, 1409, 1510, 1 5 11, 1 6 1 0 -IB'lt^tt, 113, 
1204, 1304, 1405, 1802-:^^yh'7-^', 114, 122, 1 
1 0 2, 1 2 0 5, 1 2 0 6, 1 3 0 5, 1 3 0 6, 1 4 0 3, 1 4 0 4, 1 5 
0 5, 1 6 0 5, 1 8 0 3, 1 8 0 5 -■9-->'^, 1 0 1, 1 0 2, 1 5 0 6, 1 
6 0 6, 1 8 0 1, 1 8 0 4 -T^-^JR^^m, 1 2 0 2 

=^V=3--)\y. 1 2 0 3 •••-lJ--/1^tt<^#, 123, 12 6, 131 0, 1508 

4 0 11-30 



10 — 320203 

, 1 6 0 8 - 124, 1 2 5, 1 3 0 7, 1 3 0 8, 1 5 0 9, 1 6 

0 9 -St"-^, 1 0 8-\yZfV ijmm'r--:fJ\y. 12 0-iSj2l 

T^-^J^a^-^;!/, 1 5 0 7, 1 6 0 7 lx>^U:^jgHxBo 
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[SI] 
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Ml 




1 
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[0 2] 



10 — 320203 



201 

202 



I 




219 ^ ^7-'wtateaf^T i 



ai|E#^ 11-3070425 



[S3] 
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301 '-vi~^^^ai^n 

I _ 



302 



306' 





310 



311 3gg>ijagi^T I 
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[04] 



403 




407 



411 



413 



414 



•9-— y^'vco 



415' 



412 



4 
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[0 5] 



501 



502 



503 



505' 




506 ^ jEgf%Sf^T I 



5 
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[06] 

me 



601 603 6! 









10000 




13:00. puai 


8000^ffi^^5000 


fresh(ii:S:^,ii^ra) 

~605 


li:00, 13:001, 

PULL 


ffi51§^2000 


sample( a :fc ^ , it :}t # 
10%) ^ 606 


21:00-23:00 OH 

iZim., PULL 


^J§IR^ 1990/01/01 


top-nth (IjgaaS, ISas, 100) 
607 


mHtCll^.PULL 









[0 7] 


















(*)pra»EE«, ^^ttum. &mm. m^mma. iJ-^rx^/jx 











[0 8] 

US 





802 


8J4 


8^5 


8^ 


V':/»;*Si& -^803 








r-^ai*^ 'A-. 801 




10000 




f--?JDim?^ 1 




13:00, PUSH 


PS#5).fiffi«^10000 


^7 ~ 


r-mm^g3 


-9— /-f 1 


11:00,13:001. 

PUSH 


iffil&^3000 






•9— /N*2 


ItiOO, PUSH 


3000gfifi1&<5000 


sample(^jt^, 
mX^^, 10%) 


f*-^JlX*^S2 


-9— /<2 


2l^Ht; IJt, 
PULL 
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901 



9^1 



9^2 



9^3 



9^ 











finit&s 10000 




?--?iR«¥S 1 


13:00. Ipush 


10000 






11:00.13:001, 
PUSH 


ffi^^SOOOO 


top-nth ( ft X 
ti, m^, 10) 




PULL 











905 
906 



i£*#^= 10005. ffi*ft= 12500, JK^f#§ =256 --0907 



[01 0] 





gll 0 










ffifg^ 10000 




13:00. PUSH 


8000^^^^5000 




li:oo. 13: 001. PUSH 


isaie a 1990/01/01 




miWklK.PULL 









.1001 



"01002 



(B) 

















13: 00. PUSH 








11:00.13:001. 
PUSH 




%SBS1994/01/01 




PULL 











K>1003 



1004 



7 
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[011] 



mi 1 



1103 

1101 X 



1102 




im ^^J^iios 



[01 2] 



mi 2 




8 
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[01 3] 

^1 3 

1311 




[HI 4] 

mi 4 




9 
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[01 6] 

M 1 6 




1607 



1 1 
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[017] 
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1 7 



Tp=10l23ll997 06:00 Tn =10/24/ 1997 06:00 
12:00 . 24:00 



■\ h 



i I C I 



i 



-I— 



Tc=I0/24/J997 22:00 



5# Tf =1 B 
dA(Tc)=dA(Tp) 



(rc-Tp<TF) 



1 2 



ffilE^^ 11-3070425 
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[019] 

1211 9 















ii:oo-i5:bo <dwi" 

IJg.PUSH 


j^l901 






1 B 1 s, 


|ol902 




sample (a:S:^. 
10%) 


21:00-23:00 (omiiz 
iffi, ruij. 




ISiiR ^1990/01/01 


t(q)-nth(Waa^, 
fi, 100) 


ll^KtC IS.PULL 
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mm] 

;fj$:f^m • ^S-r-2>7=-^flXm#@ (101, 102) ^:^yhV-'^ (113 
fg^^^MlCSo'VAT, M;t«> 7'-^S:#t$&t-<2>-9--A' (114, 12 2) 

it^^^^'-^UM^miHizi^^^^nr^iy^v^ (123) ^m^^^xmm^^. 
u-:rvitj^m\'^xmmx^rjt\,^m^'^it'*)--Aizm>m-t^o 
mm 7'-^ium^mxi'^^vr:Liy:rv:i]^m^^x^^'<ry htt-^ho^m^ 
■\i^mm-t^:r.tnz^-oXi)--AM^^nmx^. mmm^jtT'- ^ ^ :^ 

X 5=- A (7)^^75)^ pllg 7^ s „ 

mmm] m 1 



1 
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<u^mm • nMmm> 



000005108 
100068504 

MMm^i^m^%(Di^ 1-5-1 m^^nuizm 
mm 



ffiiiE#¥ 11-3070425 
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m m A 



^S'JS-^ C000005108] 
1. m^^nU 1990^ 8H310 
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